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LITHOLOGIC AND GEOPHYSICAL LOGS OF SEVEN HOLES DRILLED IN 1975 

IN THE YAMPA AND DANFORTH HILLS COAL FIELDS, NORTHWESTERN COLORADO

By Sean Conroy Muller *

Introduction

Under Contract No. 14-08-0001-15026 awarded by the U.S. Geological 

Survey, the Colorado School of Mines Research Institute coordinated the 

drilling and logging of six rotary drill holes in the Yampa coal field 

and one core hole in the Danforth Hills coal field, Moffat County, Colo. 

(fig. 1). The purpose of the project was to obtain information on the 

thickness and grade of coal beds in certain parts of the two coal fields. 

The drill-hole locations and maximum depths were selected by the U.S. 

Geological Survey; appropriate permission for access was obtained, and 

post-drilling reclamation met U.S. Bureau of Land Management specifica 

tions. Lithologic logging, by Muller, was based on inspection of rotary 

drill cuttings from the Yampa field holes and of core from the Danforth 

Hills hole. Geophysical logs were made of all holes. (Owing to mal 

function, no resistivity logging was possible for hole Y-2.) Seven 

selected samples of coal from the Danforth Hills hole were analyzed 

(exhibit 8); five of these samples were from the thickest coal seam pene 

trated, at depth 456-472 feet. Drill-hole locations, elevations, and 

depths are summarized in the following table.

* Colorado School of Mines Research Institute, Golden, Colo.



Drill-hole locations, elevations, and drilling and logging
depths

Hole
No.

Y-1A

Y-2

Y-3

Y-4

Y-5

Y-6

Location

Rotary drilling (total

SW^SW^NW^SW^ sec. 25,
T. 8 N., R. 94 W.

SW^NE^NW^SW^ sec. 21,
T. 8 N., R. 93 W.

SE^SW^SW^SE^ sec. 15,
T. 8 N., R. 93 W.

SE^iSE^iSE^iSW^i sec. 6
T. 6 N., R. 93 W.

SE^NE^SE^SW^ sec. 32,
T. 7 N., R. 93 W.

WTJi^^TJi^^Fi^NTCif Q^r* 96IN W^O W^O £Zj*7tlN£r^t o t-C.   JL \J y

T. 8 N., R. 93 W.

Surface
elevation

5,903 ft)  Yampa

6621

6558

6542

6418

6670

6956

Core drilling   Danforth Hills

D-l NE^SW^SW^SW^ sec . 7 ,
T. 3 N., R. 92 W.

7222

Total depth
drilled

coal field

1117

1380

1200

757

620

829

coal field

1102 i

Total depth for
geophysical
logging

1090

1125

1118

740

614

820

1070

Note: Drill hole Y-1A was the second drilled at that location; drill hole 
Y-l was drilled to 430 feet and abandoned because of poor penetration 
rate in claystone. Drill hole Y-6 had to be drilled twice because benton- 
ite expansion inhibited conventional logging and accumulation of drilling 
mud in the drill rods inhibited slim hole probing.

Metric conversion and abbreviations

All depths stated herein are in feet; to convert feet to metres, multiply 
by 0.3048. The principal abbreviations used in the lithologic logs are:

brach      brachiopod ox      oxidized
bent      bentonite qtzt      quartzite
carb      carbonaceous s&p     salt and pepper (appear-
cgl, cong   conglomerate ance)
contm      contaminated sh      shale
F.U.      Fort Union Formation sltst     siltstone
gast      gastropod ss      sandstone
gr      grained
intbd      interbedded '



R94W R93W R92W R91W

T8N

T7N

T6N

Y-1A

Y-3 

Y-'fe

Lay

y-4

N

Craig

T4N

T3N -

Moffat County

Rio Blanco 
County

D-l

Figure 1. Drill-hole location map
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.O
h^

s-
. u

s 
w 

*i 
o 

n
. u

's
-.

^s
 

pj 
^ 

> 
5

. j
s-

.  
> 

  
2 

2 
H

.  >
- 1

 . 
o 

3 
* 

  
>

- 
3 

" 
A

n
n

u
la

r 
33

S
u
b
a
n
u
u
la

r 
g
 ^

S
u

b
ro

u
n

d
fd

 
O

 Z
R

o
u
n
d
ed

 
,

S
O

R
T

IN
G

 
(p

o
o

r,
 

m
e
d
. 

, 
w

e
ll

)

Q
u
a
rt

z
 

2 Z
 

H
 

F
e
ld

sp
a
r 

n
 

Q

> 
n 

>
M

af
ic

s 
r
 O

 r
»
 w

 "
0

> 
TJ

 O
 

P
y

ri
tc

 
2
 o

 2
 

T3
 

<
C

 
O

th
er

s 
M

T
O

T
A

 L
%

 
*l

S
cd

. 
^
 ,

,,
M

ct
a.

 
s;

 O
Ig

n.
 

M
 g

M
os

t 
ab

un
d.

 
^j

T
O

T
A

L
 %

V
it

ra
ln

 
O

C
la

ra
in

 
^

D
ur

ai
n 

r
Fu

sa
vr

t

S^
? Ss

n o 5 5 «§ x 
%

X
 
n

t"
 

   
 

Z
o 

CS
 
n

s 
^
^

iM *^\ i ^
. 

r-
 

S
§

 C
2

r^
 

»P 
M

g»
 o

  

^
^
S

 
n 

>

§
 S

O
 

rvx
 o

 
^
 

2 (n
 

H H
 

C
 

H n

" 
2.

* 
 < ^S



., . 
Project No. ff5O/4b

COLORADO SCHOOL OF MtNES RESEARCH INSTITUTE
Date

Hole No. 

County
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? \ ^ V » \ :> k r î K ^ e f? c- 8 ^ u  ^

i
'i

1 
11 i'i ^ o

 
o

V ^l
l!

»K!
»! «r

8

^ c c
'!>

!<
 I1

!'

8

^ 9 li
h

i i
 ' 

i 
i '

 i 
li % «

8

3
'!i!

<
'I

1!1 e

* > l ,
1,

1 
i 

i '
 i

i 
i 1

 1 
1 

i '
 i

1 1 f <A 8 or
\ X

8

i, " 
 :|!i j

^ (

L W 9 > >*

 b
. A»
 

>

^
'i
'i
S

1
i 

' 
H

 '
'!

'!
\\

' » <

f

 * $
1. 

1 a
 \

1!
®

!|
I1

 l
\W

|l

1
"

v ' i^
i!

|!|
W

i' ? *

F

4 6

^
 i

'M
'\

' 
i 

VA
 i 

i 
t 
' I

W
 '
 1 ! -^ S * I >  <»

«s

^ ?̂ r

i k

'!'
'J :ii,
1

V
 

%

8"   
M

1
h
h

1 
7|!

i '
 i

J 
I1

S
1!

1*

Nv
\J

>
 f

iS S
^\

iS
>§ -i f«* X

 

>» rv
 

>,
tv &

 

*

1
"  V

F
o

rm
at

io
n

 c
o
n
ta

ct
s,

 
fo

o
tn

o
te

s,
 

sh
o
w

s,
 

In
te

rv
al

s 
(I

n 
fe

et
)

L
IT

H
O

L
O

C
Y

DLSCRIPTI
ON

.O
fe

.!
S-

. 
U

S
 

w>
 "

I 
O

 n
  i

^-
.«

 
s£

>
"

.^
-.^

 
?

g2
!q

 s
-l-

° 
!«

«*
 

>i
 o

 
3 

5 
O 

r
"
 H

 "
*"

A
n

cu
la

r 
71

S
u

b
an

eu
la

r 
"
 ^

S
u

b
ro

u
n

d
cd

 
Cl

 "
Z

R
ou

nd
ed

 
?

S
O

R
T

IN
G

 
(p

o
o

r,
 

m
ed

. 
, 

w
el

l)

Q
u

ar
tz

 
g 2

 
H

 
F

el
d
sp

ar
 

t*l
 

Q
 

V
 i

* 
H

>
 M

 >
 

M
af

ic
. 

rj
;a

r
 
 w

 -
0

cu
» 

^8
3

P
y
ri

te
 

2
 o

 S
 

*0
 

*
C

O
th

er
s 

W

T
O

T
A

 L
 f

. 
"1

S
cd

. 
g

 g
M

et
..

 
S

 0
If

n
. 

M
 g

M
os

t 
ab

u
n
d
. 

|}j

T
O

T
 A

L
T

.

V
it

ra
in

 
n

C
la

ra
in

 
9

D
u
ra

 in
 

f
F

u
sa

ln

Count
y ^ ^ !>Ck ^ (A
 

H n ? o f   O  1 ŝ R v^
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Geo Dynamics 
casper Wyoming 82601
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Century Geophyticol Corporation 
Denver, Cola. EXHIBIT 7
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Century Geophysical Corporation 
Denver, Colo.
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Century Geophysical Corporation 
D«nv«r, Colo. EXHIBIT 7

CShrVL

<D 1070'
 " KM< __ 
.««, I'J _ _!r

T 4

.
___ t»«t*M

SELF POTENTIAL

NATURAL GAMMA RAY 
COUNTS PER SECOND

DENSITY 

RESISTANCE
OHMS

165



Century Geophy«!col Corporation 
Denver, Colo.
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P.O. Box 112
Golden, Colorado 80401

(303) 279-2581

Exhibit 8

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

Spnnsnr U«S«G»S.

Lab No 1356

.Sample No. 2Q1 Description Hnlfi D-1 10-17-'

Proximate Analysis (ASTM D271

.Project Nn H50146____Annlyst Wayand

Moisture: Air Dry. 8.08 Oven Dry 13. 8

Volatile Matter _ 

Ash _ 

Fixed Carbon _

Heating Value (ASTM D271) __

Ultimate Analysis (ASTM D271)

Carbon   

Hydrogen _ 

Sulfur _ 

Nitrogen _ 

Oxygen (by difference) _

Forms of Sulfur (ASTM D2492) 

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hardgrove Grindability Index (ASTM D409) 

Free-swelling Index (ASTM D720) 

Fusibility of Ash (ASTM PI 857)

Initial Deformation Temperature (IT)

Softening Temperature (ST)

Hemispherical Temperature (HT)

Fluid Temperature (FT) 

Approved ____________________

27.6

4. 77

9959
9931

57.8

3.51

0. 62

1 26

32.0

.Btu/lb

34.7 %

6. 02 %

59.1
12574
12539 .Btu/lb

73.0

4. 43 %

n 7ft %

_L_S9_%

14.2

0,01

0.50 %

0. 77 %

Dote 11-5-75

Total 20.8

Moisture and 
As-received Dry basis ash free basis

Reducing 
Atmosphere

173

13379
13342 .Btu/lb

Oxidizing 
Atmosphere



P.O. Box 112
Golden, Colorado 80401

(303) 279-2581
r Exhibit 8

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

Sponsor U. S.G. S. 

InhNn 1356

Proximate Analysis (ASTAA D271 

Moisture: Air Dry 0* 91

.Sample No. 202 Description Hole D-l 456-459' 10-21-75 . 

.Project No H50146_____Analyst Wayand_______Dote 11-5-75

Volatile Matter

Ash

Fixed Carbon

Heating Value (ASTM D271) 

Ultimate Analysis (ASTM D271 

  Carbon

Hydrogen

Sulfur

Nitrogen

Oxygen (by difference) 

Forms of Sulfur (ASTM D2492)

Oven Dry I4 ' 8

As-received

30.0

3. 30

51.1

10726

62.5

0. 32

1.49

28.7

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hardgrove Grindability Index (ASTM D409) 

Free-swelling Index (ASTM D720) 

Fusibility of Ash (ASTM PI 857)

Initial Deformation Temperature (IT)

Softening Temperature (ST)

Hemispherical Temperature (HT)

Fluid Temperature (FT) 

Approved ____________________

.Btu/lb

01
. to

01
_ lo

Dry basis 

35.6 o/n

3-91 % 

60.5 o.

12708 Rtu/lh

74.1

4.42 %

0. 38 %

1.77 %

15.4 Q/O

0.01

0

Total 15.6

Reducing 
Atmosphere

174

Moisture and 
ash free basis

13225 .Btu/lb

Oxidizing 
Atmosphere



P.O.Box 112
Golden, Colorado 80401

(303) 279-2581

Exhibit 8

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

Spnnsnr U.S. G.S.

Lab No 1356

Proximate Analysis (ASTM D271

.Sample No.__2°l______Desrriptinn Hole D-l 459-462 10-21-75 

.Project No H50146_____Analyst Wayand_______pQte 11-5-75

Moisture: Air Dry. 0.51 Oven Dry 14.4

As-received

Volatile Matter _ 

Ash __ 

Fixed Carbon _

Heating Value (ASTM D271) __

Ultimate Analysis (ASTM D271)

Carbon   

Hydrogen _ 

Sulfur _ 

Nitrogen _ 

Oxygen (by difference) _

Forms of Sulfur (ASTM D2492) 

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hordgrove Grindobility Index (ASTM D409) 

Free-swelling Index (ASTM D720) 

Fusibility of Ash (ASTM PI 857)

Initial Deformation Temperature (IT)

Softening Temperature (ST)

Hemispherical Temperature (HT)

Fluid Temperature (FT) 

Approved ___________________

30.7

4.55

49.9

10685 .Btu/lb

62. 2 o/ 
/o

3.54 %

0. 28 %

1.4Q %

28. 0 Q/O

175

Dry bosis

36.0 % 

5.34% 

58.7 % 

12541 Btu/lh

73. 0 %

4.15 %

0. 33 %

1.64 %

15.5

0.09 %

0.24 %

Total 14.8

Reducing 
Atmosphere

Moisture and 
ash free basis

13248 Rtii/lh

Oxidizing 
Atmosphere



P.O. Box 112
Golden, Colorado 80401

(303) 279-2581

Exhibit 8

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

F. S. G. S. .Sample No. 204 Description Hole D-l 462'-465'.. 1.0-21-75.

InhNo 1356 Project No H50146

Proximate Analysis (ASTAA D271 )

Moisture: Air Dry 7.92 %

As-received

Volotile Motter 28. 9

Ash 7.01

Fixe»d Corhon 47. 1

Hunting Volu* (ASTM D971 ) 10056

Ultimate Analysis (ASTAA D27 1 )

Carbon 57.4

Hydrogen \ f»8

Sulfur 0. 25

Nitrogen 1. 20.

Oxygen (by diffprenre) 30.4

Forms of Sulfur (ASTAA D2492)

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hardgrove Grindability Index (ASTAA D409)

Free-swelling Index (ASTAA D720)

Fusibility of Ash (ASTAA Dl 857)

Initial Deformation Temperature (IT) 

Softening Temperature (ST) 

Hemispherical Temperature (HT) 

Fluid Temperature (FT) 

Approved

Analyst Wayand Date 11-5-75

CK/Pn Dry 9. 87 % Totnl 17. 0

Moisture and 
Dry basis ash free basis

% 34.8 %

% 8. 45 %

% 56. 8 %

Btu/lh 12116 Rtu/lh 13234 Rtn/lh

69.1 
% 69. 5 %

4.43 
% 4.45 %

% 0. 30 %

% 1 T 55 %

% 16. 2 %

0. 01 %

0.11 %

0.18 %

Reducing Oxidizing 
Atmosphere Atmosphere

op op

°F ' ,°F

°F °F

°F - °F

176



P. O. Bo)Tl 12
Golden, Colorado 80401

(303)279-2581

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 

COAL ANALYSIS REPORT

Sponsor U.S.G.S. Snmple No Z04 Desrriptinn Parting sample from 

Lab Nn 1356_______project NO H50146 Ann|y,t Wayand

Moisture 2.85

Ash as Rec 1 74.1

Ash Dry 76. 3

% of Sample 9. 51

177



P.O.Box 112
Golden, Colorado 80401

(303) 279-2581
Exhibit 8

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

Sponsor U. S.G. S, 

Lab Nn 1356

.Sample No. . 2 05_____Description Hole D-l 465-468* 10-21-75 . 

.Project No. H50146 Analyst Wayand_________Dote 11-5-75

Proximate Analysis (ASTAA D271)

Moisture: Air Dry. 1.66 Oven Dry 13.7

As-received 

30.9
Volatile Matter _ 

Ash _ 

Fixed Carbon _

Heating Value (ASTM D271) _

Ultimate Analysis (ASTM D271) 

Carbon   

Hydrogen _ 

Sulfur _ 

Nitrogen _ 

Oxygen (by difference) _

Forms of Sulfur (ASTM D2492) 

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hordgrove Grindability Index (ASTM D4Q9) 

Free-swelling Index (ASTM D720) 

Fusibility of Ash (ASTM PI 857)

Initial Deformation Temperature (IT)

Softening Temperature (ST)

Hemispherical Temperature (HT)

Fluid Temperature (FT) 

Approved ___________________

4.27

49. 7 %

61. 8

0^27

1.43

28. 3

Dry basis

36.4 
3A 4 %

5.03Q/, 

58.6 %

10734 Btu/lh 12643 Btu/lh

72.8 %

0. 32 %

1.68 %

.5 %

0.01

0.12 
0.12 %
0.19 
0.19 %

Total 15.1

Reducing 
Atmosphere

178

Moisture and 
ash free basis

13312 .Btu/lb

Oxidizing 
Atmosphere



P.O. Box 112
Golden, Colorado 80401

(303) 279-2581

Exhibit 8

Sponsor U.S. G.S. 

Lab No 1356

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

.Sample No. 206______D^rriptinn Hole D-l 468'-472' 10-21-75 

.Project No H50146 Annlyst Wayand______Dnte 11-5-75

Proximate Analysis (ASTM D271) 

Moisture: Air Dry 0* o?_______ Oven Dry

As-received

Volatile Matter _ 

Ash _ 

Fixed Carbon _

Heating Value (ASTM D271) _

Ultimate Analysis (ASTM D271)

* Carbon ,   

Hydrogen _ 

Sulfur _ 

Nitrogen _ 

Oxygen (by difference) _

Forms of Sulfur (ASTM D2492) 

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hordgrove Grindability Index (ASTM D409) 

Free-swelling Index (ASTM D720) 

Fusibility of Ash (ASTM D1 857)

Initial Deformation Temperature (IT)

Softening Temperature (ST)

Hemispherical Temperature (HT)

Fluid Temperature (FT) 

Approved ___________________

27. 2
18.3
18.4

41.6

9171

53.0

0.28
0. 29
1.14 
1 T 16

24.1

12.2
12. 2

Dry basis

31.2 % 
21.0
21. 1 %

47.7

.Btu/lb 10517 Btu/lh

179

60.8

0.32 
0.33 %
1.31
1. 33 %

13.0 %

0.01

0.11

0. 21 %

Total . 8

Reducing 
Atmosphere

Moisture and 
ash free basis

13313 .Btu/lb

Oxidizing 
Atmosphere



Golden, Colorado 8O4O1 
(303) 279-2581

Exhibit 8

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE 
COAL ANALYSIS REPORT

Sponsor U. S. G.S. 

Lab No 1356

np.rription Hole D-l 639' -642' 10-21-75.Sample NO._IOZ

.Project No H50146 _____ Analyst Wayand ______ pnte 31-5-75

Proximote Anolysis (ASTM D271) 

Moisture: Air Dry 5. 03 Oven Dry 9- 88 Total 14.4

Moisture and 
As-received Dry basis ash free basis

Volatile Matter __ 

Ash . ___ 

Fixed Carbon _

Heating Value (ASTM D271) ._

Ultimate Anolysis (ASTM D271) 

  Carbon   

Hydrogen _ 

Sulfur _ 

Nitrogen _ 

Oxygen (by difference) _

Forms of Sulfur (ASTM D2492) 

Sulfate sulfur 

Pyritic sulfur 

Organic sulfur

Hordgrove Grindobility Index (ASTM D409) 

Free-swelling Index (ASTM D720) 

Fusibility of Ash (ASTM PI 857)

Initial Deformation Temperature (IT)

Softening Temperature (ST)

Hemispherical Temperature (HT)

Fluid Temperature (FT)

p proved            :         

24. 6

24. 3

36.7

8011

46 6

3.03

0.51

Q. 87

24.7

Btu/lh

28 7

28 T 4 %

43.9 % 

9359 Btu/lh

54.4 %

3.54%

0

1 0?. %

12.1 %

0.01

0

0.27 %

Reducing 
Atmosphere

d80

13071 .Btu/lb

Oxidizing 
Atmosphere


